Confocal laser scanning and electron-microscopic analyses of the relationship between VIP-like and GnRH-like-immunoreactive neurons in the lateral septal-preoptic area of the pigeon.
The lateral septum and the preoptic area of birds comprise neurons immunoreactive (ir) for vasoactive intestinal polypeptide (VIP) and gonadotropin-releasing hormone (GnRH). By use of immunohistochemical single- and double-labeling techniques, we have investigated the distribution and the connections of these two types of peptidergic neurons in the lateral septal-preoptic area of the pigeon at both the light- and electron-microscopic levels. An accumulation of VIP-like-ir neurons, some of which are cerebrospinal fluid-contacting neurons, is found in the area adjacent to the ventromedial walls of the lateral ventricles in the lateral septum corresponding to the medial part of the lateral septal organ. VIP-like-ir terminals are scattered throughout the lateral septal-preoptic area, which also contains GnRH-like-ir cell bodies. The number of GnRH-like-ir cell bodies in the lateral septum is smaller than that of the VIP-like-ir neurons. GnRH-like-ir cells have a simple bipolar or multipolar shape and a beaded axon that emerges from the soma or one of the proximal dendrites. Confocal laser scanning microscopy has shown VIP-like-ir terminals in close apposition to GnRH-like-ir cell bodies in the lateral septal-preoptic area. Furthermore, the electron-microscopic double-immunolabeling has revealed synaptic contacts between VIP-like-ir axon terminals and GnRH-like-ir cell bodies or dendrites. These contacts, however, do not show synaptic specializations. The present results suggest that functional interactions take place between VIP and GnRH neurons in the lateral septal-preoptic area of the pigeon and that these interactions are involved in mediating photoperiodic responses.